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Deep near-infrared images of a blank 20  20 section of sky near the Galactic north pole taken by Subaru
Telescope are presented. The total integration times of the J and K 0 bands are 12.1 hours and 9.7 hours,
resulting in 5-sigma limiting magnitudes of 25.1 and 23.5 mag, respectively. The numbers of sources within
these limiting magnitudes found with an automated detection procedure are 385 in the J band and 350 in
K 0. Based on photometric measurements of these sources, we present number count vs. magnitude relations,
color vs. magnitude diagrams, size vs. color relationships, etc. The slope of the galaxy number count plotted
against the AB magnitude scale is about 0.23 in the 22 to 26 AB magnitude range of both bands. The spatial
number density of galaxies as well as the slopes in the faint-end region given by the Subaru Deep Field (SDF)
survey is consistent with those given by HST-NICMOS surveys as expressed on the AB magnitude diagram.
Several sources having very large J −K 0 color are found including a few K 0 objects without detection at J .
In addition, a number of faint Galactic stars are also detected, most of which are assigned to M-subdwarfs,
together with a few brown dwarf candidates.
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Introduction
Extremely deep imaging of blank fields is a vital method of delineating the nature of the early universe
and gaining general knowledge about the physical conditions at such an early epoch. In this context, the
purpose of deep surveys are not only to search for bright, peculiar objects at very high redshift, but to
also learn about the overall nature of the early universe. The optical Hubble Deep Field (HDF) images
taken by Hubble Space Telescope have presented views different from the present day universe. They
showed that faint, irregular, and smaller galaxy populations seem to be much more abundant, perhaps
inherent to the early universe. However, since the faint, high-redshift objects seen in the optical HDF
images are deemed to represent rest frame UV emissions, the information is predominantly related to UV-
luminous sites, presumably associated with current star formation, rather than the fundamental structure
of stellar components in galaxies. On the other hand, a near-infrared deep survey is expected to convey
information about the basic galactic structure, or in other words, information related to the fundamental
mass distribution. Near-infrared observations may also be crucial to probe galaxies in the most distant
region, because the effect of intergalactic reddening, if it occurs, gets smaller at longer wavelengths.
There are already a number of near-infrared surveys (Gardner et al, 1993, Bershady et al. 1998, Yan
et al. 1998, Thompson et al. 1999), with spatial coverage, wavelength bands, and limiting magnitudes
differing from survey to survey. The observed wavelengths in the near-infrared may correspond to rest frame
wavelengths within a much broader spectral span, if objects with redshifts of 5 or even larger are included.
As for the deepest near-infrared survey, NICMOS images of a part of the HDF region have provided deep
source counts in both the J and H bands (Thompson et al. 1999). The claimed limiting magnitudes are
between 27.5 to 28 AB magnitudes at the 80% completeness level. It is interesting to note that the source
count vs. magnitude diagrams of both these bands show an appreciably lower number density of galaxies
than previous ground-based results. Since the sensitivity of the NICMOS imager in the K or K 0 band is
1
limited by the thermal radiation of the telescope, extremely deep surveys using ground-based telescopes are
important especially in the K 0 band. Here we present the K 0 band image as well as that at J , both currently
the deepest images taken by a ground-based telescope.
In this report, we concentrate on the details of observations using the newly commissioned 8.2 m Subaru
Telescope atop Mauna Kea and on data analysis, and then present number count diagrams of galaxies in
two near-infrared bands, J (1.25 µm) and K 0 (2.13 µm). We also show the detection and identification of
stellar components found in the SDF survey region. Cosmological constants are assumed to be H0 = 65 km
s−1 Mpc−1 and q0 = 0.1 throughout this paper.
Observations
Near-Infrared Camera: CISCO
A near-infrared imaging and spectroscopic instrument called CISCO (Cooled Infrared Spectrograph/Camera
for OHS) was used from early April to mid-June 1999 at the Cassegrain focus of the Subaru Telescope. The
detailed description of CISCO has been reported by Motohara et al. (1998). Major specifications are listed
in table 1.
table*[h] center Table 1.4ptSpecifications and performance of CISCO.
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